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(54) Title: WASHING MACHINE 

(57) Abstract 

Washing machine containing a fixed 
outer drum (1), an inner drum (2) mounted 
therein in a rotatable manner and provided 
with openings (3), which is provided with 
ribs (19) on the inside, means (4) to rotate 
the inner drum (2), a water inlet (5) which 
opens in the outer drum (1). and a water 
outlet (6) which is connected to the bottom 
side of the outer drum (1), characterized in 
that it contains means (7) to inject water 
under high pressure in the inner drum (2). 
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Washing machine . 

5 

The present invention concerns a washing machine with a 
fixed outer -drum, an inner drum mounted therein in a 
rotatable manner and provided with openings, which is 
provided with ribs on the inside, means to rotate the 
10 inner drum, a water inlet which opens into the outer drum 
and a water outlet which is connected to the bottom side 
of the outer drum. 

During the washing, the outer drum is filled with water 
15 up to a certain level. This water is supplied more or 
less warm or it is heated in the outer drum, for example 
by means of steam injection, and washing product is added 
to this water . 

20 As a result of the rotation of the inner drum, the 
laundry is taken out of the water by the ribs, after 
which it falls back into the water again. 

A good washing result is obtained by combining this 
25 mechanical action, the temperature of the water, the 
amount of washing product and the time. These four 
factors are related to one another, which implies that 
one of these factors can be reduced when another one is 
increased . 

30 

Raising the temperature of the water or increasing the 
amount of washing product is not economical, since 
washing products and high temperatures represent the 
major part of the costs when washing nowadays. 
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Increasing the washing time is nor very practical, nor 
economical . 

That is why some have tried to increase the mechanical 
5 action by optimizing the position and dimensions of the 
ribs on the inner drum. 

The thus obtained improvement of the washing result is 
restricted, however . 

10 

Also, the invention aims to remedy the above-mentioned 
disadvantages and to provide a washing machine with which 
can be obtained a better washing result in an economical 
manner . 

15 

This aim is reached according to the invention in that 
the washing machine contains means to inject water under 
high pressure in the inner drum. 

2 0 Thanks to the injection under high pressure, the 
mechanical action is considerably increased in a cheap 
manner . 

Preferably, the above-mentioned means also contain means 
25 to evacuate water from the outer drum while water is 
being injected under high pressure, in practically 
corresponding amounts . 

In this case, the means to inject water under high 
30 pressure may contain a closed circuit in which is mounted 
a high-pressure pump to put the water under high 
pressure . 

This water under high pressure may be inserted via one or 
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10 



15 



20 



25 



several nozzles, for example sprinkler nozzles. These 
nozzles may be provided on the outer drum, but they are 
preferably situated in the loading door, the backside of 
the inner drum or the ribs on the inner drum. 

In the latter two cases, the water under pressure is 
supplied via a rotating connection and through a duct in 
the shaft with which the inner drum is mounted in a 
rotating manner in the outer drum. 

In order to better explain the characteristics of the 
invention, the following preferred embodiments of a 
washing machine according to the invention are described, 
as an example only without being limitative in any way, 
with reference to the accompanying drawings, where: 

figure 1 schematically represents a cross section of 
a washing machine according to the invention; 

figures 2, 3 and 4 are schematic, axial sections of 
a part of a washing machine, but with reference to 
a second, a third and a fourth embodiment of the 
invention respectively. 

The washing machine as represented in figure 1 contains 
a fixed outer drum 1 which is erected with its shaft in 
a horizontal position, a co-axial inner drum 2 situated 
in the latter in a rotatable manner which is provided 
with openings 3, means, consisting of a motor 4 and/or a 
transmission, to drive the inner drum 2, a water inlet 5 
which opens into the inside of the outer drum 1, a water 
outlet 6 which is connected to the bottom side of the 
outer drum 1 and means 7 to inject water under high 
pressure in the inner drum 2 . 
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These means 7 consist of a closed circuit in which are 
mounted a reservoir 8 and a high-pressure pump 9. 

The reservoir 8 is connected with the conduit 10 to an 
5 outlet 11 which is connected to the bottom side of the 
outer drum 1 and onto which is mounted a valve 12. This 
reservoir 8 is connected to the high-pressure pump 9 by 
means of a conduit 13 . 

10 The outlet of the high-pressure pump 9, which supplies a 
pressure of more than 8 bar, for example 100 bar, and a 
delivery of for example 10 litres per min. , is connected 
via conduits 14 to four nozzles 15, consisting for 
example of sprinkler nozzles, which are mounted evenly 

15 distributed over the circumference in the fixed outer 
drum 1 . 

Also on the water inlet 5 and the water outlet 6 are 
mounted valves 16 and 17 respectively. 



The valves 12, 16 and 17 are electrically controlled 
valves which are controlled together with the high- 
pressure pump 9 and the motor 4 by a control unit 18. 

25 On the inside of the inner drum are provided ribs or 
blades 19. 

In the reservoir 8 are provided heating means consisting 
of resistors 20, which can heat up the water to about 90 
3 0 degrees C. 

The washing machine works as follows: 

After the washing machine has been filled with laundry. 



20 
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the control unit 18 orders the valve 16 to open while the 
other valves are closed, such until the required level 21 
is reached, for example such that a fourth of the inner 
drum 2 is filled with water. 

5 

This level can be determined for example by means of a 
float indicator, not represented in figure 1, which sends 
a signal to the control unit 18 as soon as the level is 
reached, after which this control unit 18 orders the 
10 valve 16 to close. 



In a known manner, the required washing products are put 
in the water, after which the control unit 18 orders the 
motor 4 to start, which sets the inner drum 2 in motion. 
15 This inner drum 2 can be rotated continuously or 
intermittently, possibly alternately in one or the other 
direction. 

Immediately thereafter, the control unit 18 activates the 
20 high-pressure pump 9 and it simultaneously orders the 
valve 12 to open, such that this 'valve lets through 
almost the same delivery as the delivery which is 
injected via the four nozzles 15^ and, as a result, the 
level in the drums 1 and 2 remains practically unchanged. 

25 



The temperature of the 
resistors 20 in the 
injection. 

As, during the washing, water is constantly pumped in a 
closed circuit through the inner drum 2 by the means 7, 
and thus also through the reservoir 8, all the water is 
finally heated. 



water is raised as required by the 
reservoir or by means of steam 
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It is possible to a^ctivate the high-pressure pump 9 only 
after the water in the drum 2 has reached the required 
temperature . 

5 However, the water could also or partly be heated by 
means of for example resistors which are mounted at the 
bottom in the fixed outer drum 1, or also by means of 
heating means which are erected outside the actual 
washing machine, for example means for steam injection, 
10 or by a combination of these possibilities with resistors 
in the reservoir 8. 

The laundry in the inner drum 2 is not only washed in the 
conventional manner as a result of the mutual friction of 
15 pieces of laundry, but moreover also thanks to an 
additional mechanical action, namely the action of water 
under high pressure on the laundry. Said water, which is 
injected through the nozzles 15, ends up on the laundry 
in motion through the openings 3 in the inner drum 2, 

20 

The embodiments according to figures 2 to 4 only differ 
from the above -described embodiment in that the nozzles 
15 are not provided in the outer casing 1, but on other 
places, so that it is avoided that part of the injection 
25 force is lost because the water jet collides with the 
inner drum 2 . 

In the embodiment according to figure 2, the nozzles 15 
are mounted in the loading door 22 which closes off the 
30 horizontal inner drum 1 on the front side. The sprinkler 
nozzles which form these nozzles 15 thus spurt directly 
in the inner drum 1 via the opening 23 in the front side 
of this inner drum. 
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Naturally, the nozzles 15 are situated above the water 
level 21 in the outer drum 1, whereas the conduits 14 
connect onto these nozzles 15 via a flexible part so as 
to make it possible for the loading door to open. 

5 

In the embodiment according to figure 3, the nozzles 15 
are provided in the backwall of the inner drum 2, so that 
it is also possible to spurt directly in the inner side 
of this inner drum 2 . 

10 

The end of the conduit 14 which feeds the nozzles 15 is 
connected via a rotating coupling 24 onto a duct 25 which 
extends axially through the shaft 26 with which the inner 
drum 2 is bearing -mounted in relation to the outer drum 
15 1 and which is connected to the nozzles 15 via ducts in 
or conduits 27 on the backwall of the inner drum 2. 

The embodiment according to figure 4 only differs from 
the preceding embodiment in that the ducts or conduits 2 7 
20 in the backwall of the inner drum 2 go through the ribs 
19 and further axially up to the nozzles 15 which are 
provided in these ribs 19. 

According to a variant of this embodiment, the ribs may 
25 be hollow, whereby the nozzles may be replaced by 
ordinary nozzles directly in the ribs, for example on an 
inwardly directed edge of these ribs. 

According to all these embodiments, a significantly 
30 better washing result can be obtained in a simple and 
relatively cheap manner by injecting water under high 
pressure in the inner drum 2 . 

The present invention is by no means restricted to the 



p^^^sr>ocrr> <wfo otistoqai i > 



wo 97/15709 PCT/BE96/00I10 



8 

above -described embodiments as represented in the 
accompanying drawings; on the contrary, such a washing 
machine can be made in all sorts of variants while still 
remaining within the scope of the invention. 

5 

In particular, the washing machine does not necessarily 
need to contain an inner drum forming one compartment . 
This drum can be relatively long and can be divided in 
several compartments in the axial direction. Such 
10 washing machines, called washing streets, are mainly used 
in industrial laundries. The laundry is put in the 
washing machine at one end and is automatically moved 
from one compartment to the other and subjected to a 
washing or rinsing operation in each compartment. 

15 

Further, the drums can be suspended in any way 
whatsoever, namely on a hanging shaft, on a shaft 
provided at each end, etc. 

2 0 According to the invention, such a washing street may be 
provided with means to inject water under high pressure 
in these compartments of the inner drum where a washing 
operation takes place. 
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Claims , 

5 1. Washing machine containing a fixed outer drum (1), an 
inner drum (2) mounted therein in a rotatable manner and 
provided with openings (3), which is provided with ribs 
(9) on the inside, means (4) to rotate the inner drum 
(2) , a water inlet (5) which opens in the outer drum (1) , 
10 and a water outlet (6) which is connected to the bottom 
side of the outer drum (1) , characterized in that it 
contains means (7) to inject water under high pressure in 
the inner drum (2) . 

15 2. Washing machine according to claim 1, characterized in 
that the means (7) to inject water under pressure also 
contain means (11-12) to evacuate water from the outer 
drum (1) while water is being injected under high 
pressure, in practically corresponding amounts. 

20 

3. Washing machine according to claim 2, characterized in 
that the means (7) to inject water contain a closed 
circuit in which is mounted a high-pressure pump (9) . 

25 4. Washing machine according to any of the preceding 
claims, characterized in that the means (7) to inject 
water contain one or several nozzles (15) . 

5. Washing machine according to any of the preceding 
30 claims, characterized in that the nozzles (15) consist of 

sprinkler nozzles. 

6. Washing machine according to any of claims 4 or 5 , 
characterized in that the nozzles (15) are provided on 
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the outer drum (i) . 

7, Washing machine according to any of claims 4 or 5, 
characterized in that the nozzles (15) are situated in 

5 the loading door (22) . 

8. Washing machine according to any of claims 4 or 5, 
characterized in that the nozzles (15) are situated in 
the 

10 backwall of the inner drum (2) . 

9, Washing machine according to any of claims 4 or 5, 
characterized in that the inner drum (2) is provided with 
ribs (19) and in that the nozzles (15) are situated in 

15 the ribs (19) . 

10. Washing machine according to any of claims 8 or 9, 
characterized in that the means (7) to inject water under 
pressure contain a duct (25) in the shaft (26) with which 

2 0 the inner drum (2) is mounted in a rotating manner in the 
outer drum (1), a rotating coupling (24), a water conduit 
(14) which is connected onto the rotating coupling (24) 
and a conduit (27) which is connected onto one end of the 
duct (25) . 
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